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THE DEPUTY SECRZTARY OF DEFENSE
WASRIMNGTON, DS, 2030V

MAY 14 973

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

‘THE DIRECTCR OF DEFENSE RESEARCH AND
ENGINEERING

SUBJECT: Report of the Defense Science Board Task Force on
Recucing Costs of Deiense Systems Acqguisition -~
"Design-to-Cost, Commercial Practice vs. Dep=z*men¥;
of Defénse Practice”

1 have reviewed the subject report and find it pazf:cxﬁa*ly stz:mxié:mg

-and-worthwhile. I recogaize the azgmrcance ‘of the Task Force récosi~
men&amens‘

1 note that Item 1 of the culturzl changes recommended in Mr. Bucy's
Memorandum indicates that DoD negotiations for production Tocus only
on cost justification and not on »pz:i’cé. I believe the Task Force should
recugnize that fixed price producticn confracts are negetiated 2s price
rather than cost. The nagotiations are based on price analysis when
appropriate. Ofifen *'cost analysis' is niecessary becauase insufficient
data is available or lack of competition does not permif price analysis.
When cost reimbursement contracts are used, co:t analysis techniques
_--ﬁct be applied, 1s there is no other basis for price ana.ysis.

I desire to be kept injormed of the pregress in imrslementing these recom-
mendations for utilization of commexcial nr;ncxpias and practices whare
applicable for designing Lo a cost and improving the management of cur
major ceiense system acquisitions.

=

Because of the importance and timeliness of the subject report, it wiil
receive {viée:sprewz distribution throughout the Deparitment of Defense
ard defense industry as soon as possible.
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Finally, 1 would jike you to express my deepest appreciation to the
Chairman and g1l the Members 21" Consultants of the Task Force for
their pisticipation in the preparation of this report. I know these men
contribated a great dezl of their own time and talent, Their recommenda-
tions cn how to iniprove the Government/Industry interface and how to
strengthex: the Goverrment/Industry team in support of our national
defense are appreciated,

Copy to: :
Assistant Secretary of Defense {Comptroiler)

Assistant Secretary of Deferise {Installations and Logistics
Director, Deciense Program Analysis and Evaluation )
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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINSIRING
WASHIRGTON, T. £ 20300
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TO: THE SECRETARY OF DEFENSE

THROQUGH: THE DIRECTOR OF DEFENSE RESEARCH
AND ENGINEERIN
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A0y

L

The attached report of the Defense Sciénce Board Task Fexce on
Reducing Costs of Defense Systems Acquisition wa= picpared at the
raquest of the Director of Defeuse Researin and Engineering, The
Task Force, under the chairmaunshin of Mr, J. Fréd Bucy, Jr., was
chosen to include members with « wide variety of expefience in
commercial industry. )
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o his memorandum %f transmittal; Mx; E%;t*,v- emphasizes that the
recommendations of the Task Force regarding "designing to a cost™
should be sericusly imglemented by t};e })e&,z ment of Defense and

ts out the danger that mere lip ser~ice rather than substanfive
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1. can reduce the proposed acquisition philasophy to a "buzz
hrase.” The report has been approved by the Defensé Scisnce Board
recommend it to you for your consideration.
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CFFICE OF ?HE‘{"}‘;,?EC}’QR:%}F DEFINSE ﬁE‘SEAR{’H AND ENGINEERING
WASHINGTON, 5. C, 29308

1 March 1973
MEMORAN f}dgsi FOR CHAIRMAN, DEFENSE SCIENCE BOARD
SUBJECT: Final Report of Task Force ot Reducing Costs of Defense Systems Acquisition

The final report presents the key findings and recommendazions of the Task Force. Asin
any human-endeavor, it is much easier to recognize a problem than 1o solve it. Mindful of
this, the members have'stated the findings as “what we find tc be good corpiercial practice,
applicable to DoD,” rathier than as “what is wrsag with the status quo.” Thern: arc many
good pizctices in industry and DGD that cannot Le ransplanted. These are no- discussed in-
this study.

Since our objectiveis to sei forth-dlearly 2nd simply how “design-to-cost” could work, the
report does not address Lx&za‘nf}i&t socio-solincal e'z*-’iz'onmt in which DoD must gperate.

1

Therefore, the result, at times, may appear aaive. This is done purposely, to make points
clear without bnréeﬂgg them with a number of gualifying statements or exceptions.
Obvicisly, these staternents if taken out of this context may appear inappropnate.

/¢ our recommendations can bé implemented, if the decision is made to do so. Some
€ recommendations may be used as goals, toward whick DoD should sirive and direct
ergy, and thereby reaiize more cost-effective Defense Systems.
“Design-to-cost” establishes, as 2 design gosl, 2 unit.produciion cost whi
afford 1o pay (for thc quantities it needs) 55 2 primary design pemmerer
performance). lecequires that cost be continuously emphasized in trade off éeésicng and
requires the contracter to demonstrate this cost on aw incremental basks before award of the
production contract. Itis 2 means of countering high unit preductior cost and oniecessary
system sophisticauon and complexity.

s S

that lip service to this now “kuzz phrese” wiil be used i. a plac

Continual referencs (o this 2ot as “design to-cost™ gives s real concern. The dangir is
of any real substance i

accomplishment of “design-to-cust.™




Although the Task Force recognized the absolute importance of having crediblc cost estimates.

“or both prode.ction and operating costs as an aid to desig and management decision-naking
ar ul stages of the sysiem acquisition process. the subject of improving cost estimating is not
wezit vith in this study since it has received, and is receiving, considerable attention cisewhere.

In sabmifting these recommendations, the Task Force has one overriding reservation. The
Teservarion is that, without major changes in the defense acquisition culture that now exists,
the outoe’ for efizctive “design-to-cost™ will not-be at all promising. The naturc of the |
¥,

cultural changes tha, in our judgmens, appear to bz re yoired are characterized by the

following stavements: -

The present process of contract negotiatien and award for produciion phases should be
changed from one that focuses on cost justifivation to one which is based on price.
_This would, in turn, milicite against the practice of detailed cost justifications for
production contrzets, which in almost every instance lead: er costgrowth. Thisis nota
récommendation for Toral Package Prorurement; R&D:andisome production protofypes
_ should bz dore with CPFF contracts and/er incentive ceutracss.

DoD persennel, Hotis aniformed and civilian, atall Jevels, mosrbemetivated and héé

accountsble through amorceffectivesystém of awardsand penaliies. -

=

DoD’s hierarchy ol defense asq&zsissnumgzgmﬂtr}ﬁ be simplificd, and-the project
manager must be given full wuthority, with the “ilstics,” procurement, and inspection

agendies subservient & him.

The Task Force particulasly snderscored the vit: | importance of the rolc of the. ;}:&gfaﬂ
manager in systems acquisition. His grasp of the costschedsle-performance tradeoffs,

izg usdilated ;’zzzﬁf}ﬁ?’ 7 make decisions, and his 1 cess 1o-the highest 3§E§T§’1§€’:& are
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essentis? 1o the success +f sny program. Our expericnce in commiezcial practice Is that

= = = 3

there are only a few rezlly cutstanding individuals who {’;:é'i wp-noich
These men must be cazeftily chesen, nurrared, and me rvated 1o accep
responsibiliries of the job.

asis ;'i ist b given to prior porformand

-ds. ins the selection of copfractors.
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1IN ESSENCE, COST REDUCTIONS AND “DESIGN-TO-CGST™ CANMOT NOW OVERCOME
THE PRESSURES OF CONTRAVENING FORCES. AS LONG AS COST JUSTIFICATION
EQUALS INCREASED PROFITS, AND PROGRAM MANAGERS LACK TRADE-OFF
AUTHORITY, EVEN THE BEST IMPROVEMENTS ARE DOOMED.

The following quote-of Arthur F. Burns is spplicable to the plight of Dob:

‘It will tzke courage for the Congress and the Executive to desl with
issues of soructural forms in forthright fashion. The ground 1o be covered
is difficult ind enormous.”

The Task Force supports the golicies set forth in DobD 5600.1 2.4 wrges its strong support
2nd rapid widespread implementation. The compatibility of defining the need for change In
defense system acg@isitions in prior reports by other msk {orees sugzsts that substantial

improvements can be made and that now is the ime for 2ction. The timing of thisreportis
its essenue. National prigrities have changed, and the furure defense systém pasture wuly doss
depend upin cost effcctivensss.

Many of todzy s-problems are the résulis of ourofdate
s that no longer exist  Yet the divecives and the aws luger

inger
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SUMMARY

The commercial approach of managing the design, development, production, and “lite support”
of a product to meet the marketplace value to the user — independent of “estimated cost” — is )
applicable to DoD procurement. A part of this general approach has been designated by DoD as
“Design to Cost.” But “Design to Cost” is the integrating element of the larger process, and cannot
be implemented as an isolated management technique or control system.

This report outlines und recommends a few key techniques based upon successful commercial
pract ce, that should find useful application to almost all DoD programs. A comprehensive management
approach is necessary for their cffectiveness. The strong infz.ence is that a major change in DoD
management of defense systems is required.

The principal decision areas.of a.commercial product program: may be categorized as:
‘Requirements and Cost Estimates

Trade-offs
- Resource Allocation -

"Commerci ' Practice:

The first two decision areas, in commercial practice, are the responsibility of the program
manager. He is expected continually to oprimize the program as it progresses. The third area,
Resource Allocation, is usually the responsibility of a higher level of management, since it implies a
broader range of prerogatives, and balancing available resources among competing programs.

_In industry, program requirements, including unit cost estimates, are usually developed by the
program manager. They embody not cenly the end-usér needs of today, but anticipate those of at
least five years hence — as projected from the current state of technology, competitiv- strengths and
weaknesses, and estimated value of the product, or market price. Thesc requirements are described
in brief, funcrional speciiications, and are reviewed and approved by higher management for consistency
with corporate goals. During execution, the program is frequently reviewed by higher management
to measurs its progress and to make appropriate adjustments in resource allecations.

The typical commercial program management team is small, cohesive, and highly competent.
1t usually includes an appropriate balance of advocates for cost, technology. and ma keting. Their
tenure is at least through a major program phase, e.g., conceptual phase through iniual production.
Communications are direct and quick, and decisions can be made on a timely basis. The personnel
are highly motivated to realization of the project’s cconomic success and customer acceprance,
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which in turn provides a principal opportunity for individual gro #th. The requirements, which are
essentially the product strategy, are continually reevaluated duri ig the design phase in order to
capiralize on new information. Throughour the product’s life, ¢ »st redizetion is a major objective,
since the difterence between unit price and cost. (including amo tized ron-recurnng cost) is the sole
detenninant of profit. Of cqual importan.e is responsiveness to the castomer, for he alone rewards
the producer, through repeat business.

Defense Practice:

On the other hand, the. DoD~defense-industry environment presents a strong contrast to
commercial practice. Contracior earnings are limited by statute and regulation and are related to
justified cost, not price. This focuses the contractor’s emphasis on looking backward at costs
aiready incurred, and justifying cost of future work, rather than looking forward to reducing costs
of the program through design improvements and mianagement efficiencies. Procurements are
constrained by commitments for single year funding, with emphasis oriented 1o realization of the
costs and performance goais for the pardcular phase, as apart from the long-range effects on
subsequent production. Cost reduction leverage during the development phase, to achieve subsequent
gains during production, is not usually exercised, since this can reduce the DoD contractor's revenue.

The requirements are estabiished largely from operational and technical coasiderations, apart
from and before the project tcam is organized, and the subsequent responsibility for reevaluation of
thés&requirements by the program manager is not clearly defined. Also, program requirements are
exgessively specified and documented, adding burdensome layers of paperwork and management
control,

~ The zuthority of the DuD program manager to make timely decisions is limited, particularly due
to the long lines of communication and diffusion of responsibility between thc program manager and

the many “iiities” — those who control specifications, the procurement boards, and other 2udit and
review agencies. Moreover, the program manager’s tenure may be abbreviated due to rorational tours

of duty that stress command responsibilities, rather than management ackievement, for recognition
- - _e¥ = ;:} * =
and advancement. {t is difficult for the program team and the “ilities” to sharc a common motivation

and goal, z5d inis uccenniates delays in decision-making, thereby increasing cost.

Retommendations:

‘The implzmentation of the essence of commercial practice within this DeD—defense-industry
cnvironment requires a comprehensive change, rather than the sclective implementation of a fow
isclated recommendations.




Principal recommendations are:

1.  That the Program Manager he given full authority to make timely decisions on
performance/cost trade-offs, and that he participate in establishiig requirements.

i

That the program management team consist of highly competent individuals, whose
tenur is oriented to completion of major program phases, and whose technical
background is appropriate. That strong motivations and incenzives for these personnel
be devcloped, to counteract the tendency to follow the lines of least resistance.

A o f e L1t s 1}

f

That program requirements be balanced between performance and cost — and that
their specification und decumentation be made directly pertinent to the program.

RN
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That speaifications be more nearly limited to “end-item™ orientation, including

performance, environment, and long-term wasranty or service policy. That the

thousands of detailed “how to dc it” specifications be reduced, and, in many cases,

eliminated. That, to achicve these ends, greater emphasis be piaced on tire test and
-aluation of prototypes, and less on paper specifications.

P g e

e

That DoD’s weapon systems acquisizion policizs be modified to place unit price in
proper perspective, to provide a more direct incentive for costreduction. This is
not to suggest any single grand plan of “total project” pricing, but rather to focus
atteation on adequate unit pricing as an incentive to-continual cost reduction.

That program requirements, particularly unit production costs, must be developed at -
the beginning, and reviewed or revised regularly, to assure that the relative value i
still being attained.

Thas, for non-weapon procurement, a geeater use of ~ommercial products be made.

That competitive procurement of hardware be extended as long as possible, and to
the greatest e<tent applicable to systems, subsystems, an  components procurement.
Competition is essentias whether the centract is Fixed Price, Cost Plus Fixed Fee, or
even an Incentive Contract. In such competidon, increased weighting and emphasis
should be given 15 the contractor’s prior performance wn responsiveness.

That the important role of Cost Plus Fixed Fee contracts should continue, for

development and prototype contracts, where effective Fixed Price competition
cannot Li¢ achieved without the addition of large contingency factors.

_ That, to provide an open cnvironment in whica these changes can take place, the
hierarchy of DoD program management structures be realigned and simplified.
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Principal recommendations are:

i.

That the Program Manager be givzn fuil authority to make timely decisions on
performance/cost trade-offs, and that he parricipate in estublishing requirements.

That the program management team consist ¢f highly competent individuals, whose
tenuce is oriented to compicticii of major program phases, and whose technical
background is apprapriate. That strong motivations and incentives for these personnel
be developed, to couzderact the tendendy o follow the lines of least resistance.

That program vrequirements be baianced betwr.en performance and cost — and that
their specification 2nd documentation be made directly pertinent to the program.

That spucifications be more nearly limited to “end-itém” orientation, including

-performance, environment, and long-tetm warranty or service policy. That the

thousands of detailed “how to do it” specificatios be reduced, und, in many cases,
climinated. That, to achieve these ends, greater emphiasis be placed on the test and
evaluation of prototypes, and less on-paper specifications.

That DoD’s weapon systems acquisition pelicies be modified to place unit price in
proper pessgective, to provide a riore direct incentive for cost reduction. Thisis
not 1o suggest. any s.agle grand plan of “total project” pricing, but rather to focus
attention on adequate unit pricing as an incentive to continual cost reduction.

That progrzin requiremets, particularly unit production costs, must be dwveloped at

" the L:¢ginaing, and reviewed or tevised regularly, to assure that the relative value is

still being attained.

That, for non-weapon procurement, a greater use of commercial products be made.

Thit competitive procurement of hardware be exizaded as long as possible, and to
the greatest exient applicabie to syirems, subsystems, and tem?o;;eﬁzs, procurement.
Competition is essential whether the contracr is Fixed Price, Cost Plus Fixed Fee, or
even an Incentive Contract. In such competition, inicreased weighting and emphasis
should be given 1o the contractor’s prior performance and responsiveness,

That the important role of Cost Plus-Fixed Fee contrazys should continue, for
development und prot.typr contracis, where effective Fixed Price comperition
cannot be achieved without the 2ddition of large contingency factors.

That, to provide a 5pen cavironment in which these changes can take place, the
hierarchy of DoD program management structures be realigned and simplificd.
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To summarize the summary: Make all changes necessary to motivate congractors o reduce
costs, rathér than o justify them.

This study does not consider in detail the many existing DoD programs that are-intended to
increase cost awareness and accomplish cost reductions and savings. Such programs as valie
engincering, “should-cost,” incentive contracting, production item breakouts for competitive
procurement, and advanced production engineering, are of undoubted value. But for the most

-part, such programs have been applied mainly in the production phase to reduce cost that is nor
“foreed out during the conceptual, development, and design.phases threugh competitive actioni. This

study, rather, has been concerned with 2 fnanagement approach in witich cost trade-offs arc a
contizaing force throu nout the program life, from initial concepiual planning through the cntite
production phase. Thatis, throughout the life cycle of DoD equipment. Cost reduction must become

-an integral element of p?égfaﬁi:mg;iagﬁncntg‘fram&e’? ry-beginning to-the end of defense acqaisition.
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1. COST REDUCTION AS -CONTINUING EFFORT

Cost reduction should be a central continuing effort throughout the life of 4 product.

Commercial Praciice:

The principal elements of commercial practice are:

Defined cost goals
Competition throughout pregram life
Competitive survival makes cost reduction 1 pervasive imperative of the commercial culture

TR !"I‘il [

TR I

The commercial practice of designing-to-cost begins with the development of an initial cost
objective. Thesecost-objectiv s are 2n integral past of the program’s objectives, just as importantas
-performance or end-use requirements. The real controlling cost objectives are the unis costs that
must be realize¢ during the production phases of the programs. While unit costgeals f&¢ the end of
a désigr: phase miay be useful milestones, they canniot be considered as the progiam’s cost objective.
Commercial developments are undertzken wholly with the expectation of producing and marketing
the product at 2 profit over some span of yéars. This is the sole ctiterion 6f success, and the cost
objectiveS-must be corisistent with this definition.

we o pE

Yin

The important ingredients of sccessful commercial programs 2re that the market requirements
" be predicted accurately, and that the cost analysis, when combined with-she prics the market will
allow, provides a recurring gain on ¢ach unit produced. Vhis gain typically starts early in production.
To target development or design costs as the program’s chjective is inadequate 2nd inconsistent with
historical f=cts, because the continual development: of new knowledge when properly 2pplied can have
significant leverage on stbsequent production cosss.

The devclopment of cost objectives is made through direct contact and interchange of informasion
betw¢ zn design engineering, manufacturing, purchasing. and other functions that will centribute 1o
the grogram. Initial estimates are usually prepared by a smali group of experienced and skilled
incdividuals. Involvement of large groups is wasteful and time-consuming until after broad program
parameters have been defined and deeailed. Cost objectives, even if arbitrary, must be developed in

fficieat dezail, with responsibilities clearly. defined, so that subsequent wrade-offs or changes from
these objectives can be identified and understood, and responsibility defined. Final decision-mzking
is usually in the hands of one overall decision-maker,

LTI R

In large organizations, the responsibility for compiling . ost objectives and initizting Umzly
reports comparing performance against chjective generally resides with a Controlier or Financial
Control activity. Their responsibility is to identify cost problems in advance for their program
management, rather thun mérely adding vp the bili dfterwands and justifying these costs.




) At the time of program commitment, the competition is started. As 5501 as one commercial
cormpany commits to a definitive action, that announcement normizdy triggersaction o the part of
competitors. This compstitive reation will usuaily cause variations or adjustments in the product’s

: developmient or preduction plan. These competitive adjustments may increase development costs,
but the 2nd product is substantially improved. Competition continucs throughout thz product’s
life, and is a forcing function to provide 2 beteer product 4t a Jower price.

Discussion:

Consideration of costs should begin early in the conceprual phase of 7 +y weapons system —
during the requirements process. in commercial practice, this is an inherent part of business planning;
the elasticity of demand with price, and the price of competitive produccs, provide the natural bases
for weighing the cost factor in an Iving at requirements. In the DoD requirements process, these
natural measures and weights' for the economic faczor do not exist;as = zresule, relatively fittle considération
of cost is made in drriving at military requircments.

Itis true that the concept of continuing trade-offs between performance and cost has now beea.
introduced into the DoD system acquisition process. Heavever, 1o be most effectiveand to minimize
wasted effort on the part of both DoD and its bidders and contractors, cost/pearformance tradeoff
decisions should be made as early =5 possible in the concéptual plase. Morcover, cven when wade-off
décisions cannot be made, an 2ticmpt should e made 16 estabiish trade-off rattonale and criveria as

integral element of military requirements formulation. Such retionale and-criteria would provide
a basis for subsequent ¢cost/performance trade-offs by the pregram tanager and the conwractorin
later phases of system acquisition. Ordinarily such ar approach would mesn that no military
reguirement would be issued.in final form watil there had been two or three iteratizns {based on
tentative or draft requiements) of exchangiis between requiréments ag@c?cs and development agencics,
who would be assisted by contractor studies and proposals. The requirements writers would then

have before them at least @ preliminary e/luation of theway in which increments in reguired
performance would ssz.iiﬁcnce total system: costs.

The environment of DoD procurer ent Bas developed 2 number of practices that are counter to
commescial prictice. Thesc include the limitation of single-year funding (with both its attendant
delays and its emphasis on gaining budgxct approval anaually}, and single-source procurement of myjor
Wweapon sysiems.

The former places emphasis o the dovelapaent of cost vargets for the impending phase, and, at
times, the development of unrealisti. or overly optunistic cos: estimates to gain its approval from
{‘wa.,gas asabudgerlinefte. b &:gn&a&gg of 2 product’s devclopment and production
hases produces pressures dppuans 1o effective designrto-cost. The struggle 1o achisve a lower cosx
ora f{?fc%*:;;!mi buaget ¢ften cz1ses an adverst made-oilf hetween development costs and subuequent
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manufacturing cost. Further, the delays incurred in gaining budget approval for phases of the program
caust significant increases in the contracior’s overhead and indirect costs.

Without the development of specific and dctailed producion cost objectives, there is no effective

counterpressure against the exireme emphasis on near-terin cost objectives. Mnst DoD programs
suller thros ghout their lives from cost objectives-that iave been derived through pre-award
negonstions, where an unrealistic balance of costs and stope and tontent of work to be performed

has been comn.iced 1o by the conracior o win the award. Morecver, in commercial practice,

long-term warranties and servicesife policies help assure conceniration on long-term total cast rather
than short-teem costs.

in commeraat practice, competition begins with program commitment. This competitive

situatien motivates te menufacturer directl to improve the quality of his product and w reduce

the cost ot nis product, because the volume of follow-on orders depends wusentially on the value and
price of his product. in defense-based industry, the reverse of the commercial situation generally exists
today. Competicion occurs before program commitmest and during formulation of requirements.
There is less compadition «fzet progr i award because there is uesally-a single contractour and a single
custorer, a. § the cumpetition from other programs is only indirect. The quality of the product, and
to a dogree the cost, is controlied essentially by the cusiomer, who-controls every element of the

program throug!: elaborzre and costly mansgement and zudit techniques.

The ci{in’ézc—gzigg of 2-weapon system is 2 complex of many varizbies = not the least of which
are the contract incertives and comperition. The use of competition can, in many instances, be 2 fore
effective incentive than prof « lonc. Competition faces the contracter with potential luss of business
and, therefore, organizavisnal stability or continuity. This is 6ficn 2 swonger motivation than
maximization of profit.

_ On the surface, compezition extending beyond the initial procurement appears morc expensive —
but only if one accepts the premis: that there is lirde difference between the performances of
‘conwactors, 2:4 that costs tend to normalize. Although this assumption tends to eaderlie most DoD
procurement activisics, the gains from coastrucdve competiton should be studied. Commercial
practice demonsirates that a beneficial impact < design-to-cost is mads if competition is extended
ovzr the program’s life, -

B, e

N

DoD is making 2 limited start in the use of compention in major defonse sysrems, spplving 7 to
demonstrate system fessibility. Opcrational prorotypes and “fly-beforebuy™ represent highly

effective and positive means of achieving beneficial competitiun between technical approaches, an
can be cost effective if properly incorporated into the totl program plan.

z
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Competitsve protorypes are particulirly beneficial when performance and cost objectives result

L] L
m significant differences in design conceps, as demonsttated by e AWACS Program. When compared
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with other noncompetitive subconeracts, Hughes and Westingliouse wite both manvated to perfor
in a superior manner. For exam [, both companies furnished <he highest guality personrel resources
vailable within theit company and within industry. This befedod fechnical, management, nd fighe
test personnel. In fact, Hughescontinued to furnish highly quelified personncd even though the
Hughes subcontract exceeded ceiling, and 2 significant parz of this cost was at their expease.

Further insizht s provided by the following paragraphs, tzken directy from Boeing's recommendation
regarding t¢ subcoritractor award fee: ‘

“Both companies vigorously pursued th incurperation of modification te their
equipments and designs which would allow them to achizve the peak performance

possible during the flight test #ie frame avaiiable. Improvements were incorporated

izto both systeras i wieks, whiich in 2 normzl development cycle would havetaken
months. Hughes greatly increased the tynamic range of their system 1nd incorporated

the HIPER Mode. Thesz changes pezmitted satisfactory operation in the large main beam
clutter cncountered in thie Northwest, and 2ccommudated the large numbers of fastmoving
cassin the'test areas. Westinghouse incorporated a new STALO with incréased smability
and changed their PRF-to copé with the large main beam clatter-and altitude line
difficultics. The Air Fotec benefited greatly from taése and other modificationsand wiki
have 2 much betzer DDT&E system because of these efforts or the part of the two companies.”
“To summarize, in AWACS the “Fly-Before-Buy” competition was more than worth the:
cost. Without the stimutus of the compesitive environment, we feel it would have besss
impassibie o metivate sichier contractor te e Tevel achieved in the breadboard Fiy-off.
P.ogram estimates range np @ 190 milion more dollars for 25% less performance if we

had gone with osly one radar contracior.”

Commercial zircraft experience indiczics that a sigaificant magnification of costs is generated by
unresolved techinical problems that impact productinn during the rapid builduy, of production rares.
Cost reseurcly into past and current program experience stimulated the development of modeling
techniques thez compare the cost impact of such program variables as the volume of engineering
changes, production rate, out-ofsequence modification, new model (derivative) intreduction, and &
availabiiity. it was determined than: (o) if2 ;%a?_g?.fn could be stucrured that would minimize
rechpicsl riss. resuliing in the elimination of 25% of the critical changes, znd (b} the production
schedule e dd be siractured both to minimize out-of-sequence work resulting from engineering
changes and 1o optimize manpower baildusn; then, 2 reduction of 25% 10 35% of the comisof 2
200-airr=f: program was atizinadle. If, to minimize the technical risk, protetype or preproduction
airplanes v ere required, 2 15% 1o 23% reductior in o3l programs costs could still be anticipared.

e
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Recomraendations:

3. Thav<ost factors be infroduced 2« eardy in the weapon sysiem concepruzl design and planning
phases as possible, and that formel reguirzmentein final form be issued only after several iteration:-
of cost/performance estimates benween the éw:%aaxﬁg agency and the requirements-formulating
agency. A financial furiction assigned o the requirements agency should be directly involved in the

\mw

zask of formulating these objectives.
2. Thar unit production cost estimates must be maintained throughout the development cyde.
Program, managers should receive stronger financial support throughout the life of the program, and
this finaricial fuaction must be responsible for analyzing unit Zost trade-offs, and be the srong
advocites on the program manager's team foo realization of unit cost Joals. ’

3. Thareffectivé hardware competition be maintained over an ¢xtended period of program
developmert and production, as long as possible,.and o the extent 2&;’355«:35}5 to systems, subsystems,
zad components. Thesizeand the production potential of a program should determine the type of
mpetiton.

2) Prsfgﬂm, intended to be R&D only and never go into: am%urafm, should rely on
the initial proposl competition. .

bj Prégramis with 2 reasonable production quantity over a relativaly short-time, might
utilize the initial nroposal competition to select two o more vendor; to Ty out
the prototype pregram. Sclection of the production contractor can then Be based
on 2 comparative evaluation of performance as well as a production<ost competition
" based on the developed designs.

¢j Programs with production extending over many years can use the same approach
during the prototype phase, but should consider extending the consputition into the
production phase. Such competition might ke onc of two forms:

1} Compaitive production of both designs

2} Second sourcing of the superior design

A} Careshould be raken befors initiating open produciion competition, sven in
the cases where extremely high production guantitiss are involved, when the resule
might climinste the ongoing technical support neednd for the future continued

saccess of zéw program. Although in the ;@g this approach has, in some Instances.
> reseleed i aposremtly dramatic cor ;C{?ﬁ; . a.g 3 represeniative cross section of

such cases should be studied to <evtrmine the problams of gualification of new
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muing existence ¢f the developme went orgnizacion.

Thaz, 1o further stimulte “desig-to-cost” solutions fo new %ﬂ?ﬁ%‘a programs, :
19m§ei£3 rogram oifices during the initiaf concepruat phase and even the "‘&;fg:z: ic
culd be comsidered, Such 4 duality, of course, must be- *'ssicd 1o t;e&;. cases that aeg:.
bt cost of competing offices and the added manzgeient burden of contfolling-them.
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Commerdial Praciice:

The principal elements of commercial practice zre:

Preduction-wnit pricing aliows reduciions in cost to oeate improved profit margins.
U ewz2rd producers who achieve high guality at low cost, through repeat mz_;nﬁs.

In commaercial praciice, a producer enters the program not because he i1as a chance of making
moncey on the protorypes or €arly prodection urits, but becauss he has a “x2lief in the product’s
long-term demand. The products are precured v s unit p&{:& basis, aud 1he manufa turer is directiy
rewarded for reductions in cost by carning a greater profit margin, o1 gabiing an incressed market
Si";é <, Or %;ﬁ};

The customer usually contracts for production articles at an zgréed-upon price, and the
necessary development is the responsibility of the manefacturer. For this reason, the total development
program is managed under the incentive of in G'ﬁSk,? the g ushity and rducing the cost of the
production arucie. This incentive is realistic and achisycable if the manafacturer has entered the
vight marker with realistic cost estimates. The manufacturer has considesable freedom to make

costeffective i-"i”'wﬁ in the developmeat program before production.

Cost reductions are often measured in tetms of profit leverage, ¢.g., for 2 product targeted 2t 2
10% ¢ t@n, 2 2-3% cost reduction could leverage profm mangins by 20-30%. This perspective

L.a - LI

focuses key management ztrention on implementation of smsl, incremeraal cost reductons.

For maior commercial products, the menufacturer’s financial sucecss is highly dependenton
responsivencess to his customers. Excellent customer satisfaction is of paramount imporzance in
fellow-on procurements. Thus, the “real” user benefits from manufacturer responsivencss, 2ad be
zlone rewards with the foilow-on procurements.

'Ir'

inboth f{?ﬁ:&ﬁt‘f and defense-based indusmry, the f‘anéa wental and driving manufacrad
ohjective is competitive survival. This primary objective, I turn, motivates the manufacturer to seck

B
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DoD IS THE ONLY CUSTOXER CONCERNED WITH THE CONTRACTOR'S
COST, RATHER THAN HIS PRICE. AS A RESULT, INDUSTRY CONCENTRATES ON

i

JUSTIFYING COSTS, RATHER THAN REDUCING COSTS.

The cntire DoD acquisition process, szariing with the inftiz] estzolishment of regirements

2 53

- Evalzation and Source Sclection, 20 Progrant Implanentation, is geared and divécied toward
mceting the cost goals or targets which have been established in cach phase. The emphasisis 1o meet

the estzblished goal even though the proper and realistic cost may in fack nn o5t 1o be less than
acquisition process indicated the project “should cost™

el

[yl
i
"y

whar the naccessive phasesof th

= = =

An example Is the carefully devcloped {and DoD 2ccepred) “"Learning Cune,” which izoften

misused to discipline cost rather than to minimize it. Too often, in the c2ee of airer2fi, 2 historict

P e -
z

man-hour-per-pound leamning-curve slope is employed. If the historical dlope i 85%, say, then all
planning is geared to the 83% objective, and accomplishment of this obiective s considersd 2
wiumph — even if the project could easily have boen wirgmed 21 2 much <teeper slope. Establishing
the optimum slope is 2 science In itself, but in commezrcial practice, considerably steeper siopes may
b= experizaced for 3 particular phase or pesiad of time. Maintzining stecp leamn
continging costreduction effort throughout the production program.

n defensa-based practit s, once Y war sen made, the masufacturers pri
In defrnsat pract nce the program awerd has been made, thema
motivation is to-execate the b thiy defined devcdopment program. Flexibility is destroyed. This

changzes which would be cost-effective in praduction for articles not et on order 2nd negotiared.

Because the initizl program award is highly competitive, the contractor is at times motivaied toward
marginst guarantees. He may be required 1o sommit o ceiling prites on produstion articies before

=

sufficient knowledge is avaiiable to determine that these ceilings are reafistic. And the developmert

tends to concentrate on parformance, negiecting manufacnursbility. £
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2. That newapproaches 5o follow-on preduction contracts be developed,-oriented to the development
of unit prices as a busis for negotiations, permitting a resuitant increase in_profit percentage as costs

are reduced. If 2 company manages to offzr a product at a lower price, they deserve to make higher
profits. Protection of the public’s interest is alréady provided by the Renegotiation Act.

3. That greater emphasis and weighting in source sclection should, particularly for subsystem and
component equipiments, be placed on the past performance record of the manufacturer in meeting

prior réquirements, providing field service-and support, and achieving overall program cost effectiveness,
as well as on his present cap’iﬁility to maintain-a high'level of performance. ) -




3. COMMERCIAL PERSONNEL REWARDED FOR COST REDUCTION

Findingz

Authority for performance-versus-cost trade-ofts is well defined in successful commercial
prograrms.

Commerciai rractice:

The principal clements are:

Planning is iterative.
The program manager has adequate authority to capitalize on new inputs.

) 1§:a-chfeif:frracnt of the program plan covering performance, cost, and schedule is developed-in an
iterative process until it can be merged. compatibly with the other elements to form z realistic
objeetive. Une-of the pitfalls associated with a product development program is the assumption that,

.once.approved, the plan is unalterable. In fact, the opposite is more often. truc. The program’s plan
must be iterative; but under tight contrel. The initial plans are only as good as the initial inputs
available at time of preparation.

Inlarge corporations, a mix of overall centralization in planning, and decentralization in
execution, js often most effective. Such a structure scts ebjectives for the important programs and
resources (often arbitrarily), and then allows considerable discretion and-creativity to the program
managers in ggtting there. inths pfe-p,régragn phase, considerable trading takes place berween cost
and performance 25 s product is developed 1o compete in the parsicular market segment identificd.
This same process continues subsequent 10 program approval, since incvitably a large number of
unknowns remain to be resolved through more detaifed éngincering, production prototype testing,
detailed manufacturing and assembly processing, and new market requirements. To regard stated
progra:m requiremnents as “unfouchable” at or afrer program approval would be to miss a mdjor
portion of the trade-oft oppurtunities . . . because the knowledge necessary 1o recognize them does
not exist at the time of initial approval.

In industry, the use of program managemcnt for major programs, coupled with tight cost
objectives for cach organization to provide incentive to seck out profitabic cost/benefit trade-offs
{as well as trade-offs between cost and weight, fixed 2nd variable costs. material for iabor, to name
only a few) has proved most etfective.

- lnindustry, the typical approach on major programs is to assemble an interdsciplinary team,
with well-defined leadership {and similarly well-defined authority and responsibility). The program

feader is usually zives the authority to make cost/performance trade-offs, to the extent that they
do notimportantly altcr the cvera’! pregram. He is responsibie only to senior management.
S/ =3 2 o

i1




The authority and responsibility of the program leader are clearly Jefined, as are the overall
product performance specifications, wuhin these, he has considerable 1atitede te alter design
specifications to acco.uplish the program at munimum cest. When a mujor trade-off is proposed, it
is the responsibility of the program lcader to present the proposal, tw be reviewed and concurred-in
by the higher-ranking managiers who originally approved the program.

In most cases, it is effective to ““dedicate” people from. the various functionai organizations
invoh ed (QC, Purchasing, 1E, et:.) to pinpoint respensibility to ind¥ «duals, and to provide 2 work
‘eree at the command of the progyam kader. These individuals are assumed 1o speak for the
organization they rcpresent on the progrzin; this alone considurably simplifies ard shortens the
corapiex job of coordinatio and consmunication. While they may have other duzies, it is clearly
understond that as “dedicat:d” personnel, the program reguivements come first. The more flexible
and rapidly reactng the program managessent, the betrer and more numerous the cost/benefit
made-offs . . . because the time span between having knowledge sufficient to make the decision,
and the time when changes must be made firm in order to mzke-the production deadline, is
surprisingly short. A

Programs are typically-contrelied by monthly reporting against the detailed cost objectives to

_ 1op manageent, With €ach of the responsible organizations reviewing its own performance. In this
way, the authority of the program manager is reinforced by the review of his senior management . ..
helping to avoid the awkward problem of his being outranked by senior members of supporting
organizations, who may not agree with his decisions.

_ Often, in addition to these general product review meetings, on cach major pragrém a senes of
monthly meetings is held as part of 2 company s overall cost-contro! program. These programs are
usuzlly controlled in great detail, with objectives by part, and by element of cost . . . the rationale
being that where designs are changing the most, the greatest opportuniry exists for making trade-offs,
and the greatest need for information exists about the effects of acw designs on other refated
systems. This process brings to bear “he accumulating knowledge of the entire engineciing,
manufacturing, planning, and financial organizations, on the tight cost obiectives that have peen st
for them. -

As overall analytical benchmarks to aid in the controi process, all changes from the existing

design level of the product are scrutinized. Becasc it obiviously cosis money to change, the initsl
question is “why change at all?,” rather than carry over an existing part or series of parts. When a
changed part is justified as a furctional improvernent, that improvemcent is required to be quantified,
and uts desirability is weighed against the identified costs in onc of the product review mectings
discassed earlier. If accepred, it is included in tac program, but really only in the light of the curent
status of the program versus objective. The dexibility is maintained 10 revisit any of these

improvements if required to achicve the established cost targets.

~
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in commercial congrel and analyrical systems, nntreller’s office (including 2 sizeable
gmup of experienced cost estimatorst nermally plays a key role. The objective is 1o surface 1o the

~vel of fs-a:z,.;;:xz:ent thar a 112 i, opportunity exists, along with the data necessary

»

csnmercia f orogram manzgemenst
GRIpire 1o provent ré set. The maéequazc authornty of
frequent jach ghel ¥ ople from the participaring otganizaticns,

ecifications which re émmoa;:mt‘rg FCgOt.&ﬁOfi ic ZE??{;

‘

and lack of incentive wigﬁi r the organizations that possess thc necessary knowledge to suggest
trade-offs between wosts and re qa*rm‘;errs ali-appear to contribute to the problem. The end result
is rhat all oo often the best rrynities are ot known until well after the decision date for
incorporating them has passed — iF they become knowr at- all.

The most apparent m{fe:tnc# between-the governmental and industrial program manager

agpears-1e be the industrial manager's frecdom 10 2ct v rithout lengthy pre-coordination, especiily

¢ial project. Withia industry, she pressure of continuing expenditures against
¢dule milestones generates the urgency for prompr and decisive redirection in

;mh% m aress. i he goven nmental program marager is seldom zble to match his induswial counterpart

usiforeseen 2nd msy not beabic te get the necessary approval for proposed
M Te avohi uanccassary over-runs or «chedule dides. In deferse of the Dol program
gor, however, we mibt adimit Sur indsery runs free of the heavy snaffi ing Dol requires 1o defend
4f against attask from the socio-political enviraimeny.

The government program manager has as his major responsibilities :he establishment of program
staterments of work based upon user requirements, and the determination &13; hé CONITaceor is
meeting these requirements. The program manager must monitor the contractor’s performance in
such 2 way that he czn justify to the buyer that the program is meeting objectives 2nd should be
rinted. While ke performs these resporsibilities, he must also deveiop a common interest with
L‘}:‘: contracwor, in the pursuit of cost reductions. The heavy burdean of verif ving performance,

hewever, often precludes any emphasis on cost raducao..-.

oniracter, while vimally interesied in program continuity, must be primarily concerned
loping drsigns, hardware, and systems that meet the requirements. And pro ziems almost
always zppear berween the g-)vcmrwnt program manager and the contractor when it comes to
determining “how much™ is enough to determine that a requirement has beea met. How much
,s,:” wsting, documentation, ete.? Since the government program manager has more justifying

do more standards and specifications to meet. (and more people with the task of sceing that




*“all the squares are filied in™"}, he generally will want ro have more “activity” sefore a decision is
made, than the contractor zlone would require. The result ix thar unnecessary time and effortare
often required by the government over that absolutely =ssential te move forward with the program.

in industry, periodic reports and documentation are “exploded” 1o give high visibility 1o critical
probiems. As they are completed, this documentat.on is collapsed 50 thar the project manager is net
-gvcrhurdened with cxcessive documentation, instead, the reports he rzcewves focus his atteniion on
key probiems.

In contrast, many.government procuring acthities coatinue 1o feel that the only way to cortrol
projest costs is to lay on many paperwork controls. Al of the wclini~al- and management-oriented
“ilities™ get their requirements into the RFP and’ir.to the subsequent contract work staichient. While
some of these pent requirements are of course ncegss«sy and fustified, many of them also
tend to detract from the productiveness of the overall effort. Despite numcrous policy prosouncements

- to the contrary, itoften appeass that, as the R&D content of a contract increases, the requirement
for paperw rk to manage, report. and contrel the cffort 2iso goes up, instead of down.

In DoD, the procurément activity 2nd the local “ilities” are not dircctly coupled to the grogram
manager-or the vser. The geal of establishing and realizing 2 common cbjective is not attainzble.
On the other hand, in industry, procurement and its refated vendor dctiviries are compleraly
subservient to operating mansgement, and shase in common obiectives for the nrogram.

* Recommendations:

1. That an appropriste fotum for evaluating cost/pesformance trade-offs, at varying levels of
authority depending on the importanice of the waoe-off, be eszablished. It iz recommended that

this be parz of 2 r2gular morshly review established for each major program.

2. That government Program Msnages e gives sutTicient guthority to go with their responsibility,
t0 integrate requirements from 24 commands, to approve trades beoween conflicting requirements 1o
optimize the system, and to muxe timely ducistons.

3. That ail changes necessary be made, e involve the financial {functions deeply in the sk of
forinulating objectives, projecting the actual costs likely to be incurred versus these sojectives, and
presenting the opportunities for overall cost/perfsrmaince trade-offs, as they are developad.

4.  That the program manager's office be metivated to sharc 2 common interest with the contractor,
i the umely pursuit of cost trade-offs. This must be accemplished while preserving the program
mznager’s responsibility to moaitor aad assure contractor performance.
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LongTerm Recommendations:

1 1. That the project decision-making roie {or “non-decision”™ role), of the ~ronurement and
inspection agencies and the “ilities,” be made cleasly suberdinate to tiw program marager. Thes
agencics can perform 2 vital function by providing “checks and balances™ for review managem=nt,

- but should not be allowed to dlscourage, thwart or delay timely decisions by ihe program manager.

] 2. ‘That DoD reduce consider ly the wemendous scheduling and documentary requirements
established by “ilities,” and applied v contracts. Instzad, these conirols should be delegated to the
program manager {o be used during phases where required, and then deleted as quickly as they no
longer serve a direct role in controlling the program.
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PERFORMANCE VS, COST TRADE-OFF éi?“ﬁgﬂi"‘?

Finding:

Commercinl project personnel 21 metivated to reduse costs.

Commercial Pr ’..‘S.

;ab ?:i::a@— émg 35"

Clearly d=fined 2nd detaied objectives
‘Top management commitment
Timely reviews and wade-oifs

Incentive modvation

In non-defnse industry, there 2re several sets of motivations that operaie 55 Inczotives teward
the most cfficient desige 2nd manaf: :‘;?am&;-; provess. Those encourzge sosteffective madeoffs 1o
modify initial product specifications for importani cost or performance benefiss. First, the ov
motivztion of the company Iwsclf i toward chis end; each dollar of oost reduced o2 avoided 55 another
;’rccé o develop new prodacts, 2nd the désirabificy of 2ll projects requiring resources can be
1 i}&gf‘ag ,aeg;cftf' turn earned o%wm:fgu Competition also motFatcs
tz}mpa misnot z;;g. and resourceful enough 1o maich its competitors, it will aliimztely find

*S&Siﬂﬂ‘%ﬁ g:a;zrﬁ through being cvarpriced or working with i madoguate profit margin,

¥, however, there 212 managers who believe the purpese of having a budger 5 10
o1 spent it will be taken awszy . . . sot enly for thet year, but for ol succecding
il :'ﬂi;;-waz} and organizational programs zud sysiems have had to be davloped o
niwr and “fesh out” the overall corposate ;ra;;? and competitive motives. These are required
because in 3 lzrge organization, overall objectives thatare @gszc clezr o the top echdon ra;é‘}
become diffuse and secondzry when compared with individual chjoctives szch 2s growth, cxtension
of influence, maintenance of existing prerogatives and spending levels, change for the m2ic of change,

or the pursiit of bigger and better designs even thoudh present designs are adequzte.

The job of motivating the individual lies in crcating an crvironment th .t channcls his efforts

=

znd thie orgaaization’s, towards common obieciives and goals. la such envirenment, the individuals

of the projzct e participaic in the devdopmeet of its goals, and review their progress with the
simic management that understood and approved the program’s objective.

Thus, the projecs e enderstands the goals, commun ;;{:i.ﬁgas are quick, and
confusion regarding direction once a decision has been reached. These actions do pr

=

for ins‘ia'iéssi, in the ferm o recognition, timely action on idess, and partdpation o




The job of motrvating §

attzining assigned financial objectives has on promo
rewaré.
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6. CONTINUITY ESSENTIAL

Finding:

Contiauity in both project management and project rasks is essential.

Commercial Practice:

The principal elements are:

Continuity in management.
Opportunity for individual growth.

A program manager in commercial business tvnically continues in that position so long as he
directs the program to company management's satisfaction. He is rewarded with increased
responsibility and salary within his program. His personal success and future depead on his ability
to direct the pre gram inteligenily, to motivate his personnel, to control excessive expenditures, and
to produce a high-quslity product at the least cost feasible while providing an adequate profit for his
company. His abilities become known as his product advances through the markerplace, actual sales
and sales projections show considerable up-trends, personsucl staff increases or mechanization become
the berter way to advance production, and technical innovations by perscnnel aid in the cost
redirstion of the product in the markerplace.

Company management affords a successiy . manager the opportunity of added responsibility
where his proven capabilities can be excrcised o the fullest extent possible. His successor
is usuallv an outstanding member of bis staff who has progressed with the program from its inception
through production and established position i industry. Therefore the program will continue with
few disturbanees because of the continuity of leadership provided the program’s personnei during its
various stages of development.

When the succe isful program manager accepts his new chalienge, hecause of his past effectiveness
some persornel will iransfer with hkim to the new program, thus affording all the advantages of
develepment and preduction experience, technical abilities and knowledge that may be adaprable 1o
the new program’s product. The cuntinued progress of the program, alertness and motivation of
personne,. cooperation among gersonnel, and general cohesivencess of the entire program reflecis a
prcorasn mamager’s sbilitics and pros ides an cxcellent day-to-day cvalustion of Lis performance.

Discussion:

DaD program managers are rozated according to duty cycles that are not often coordinated
with ma‘or phases of their programs. Whale it is unrealistic to expact that a PM should 1omain wath

Preceding page Diank
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a long program throughout its ¢ight- ot ten-year life, it is reasonable to make assignments that

coincide with major phases of the program. It would be advantageous, for example, to be assured
that the same PM will head a program from beginning to end of its development phase, or

throughout its production phase.

The immensity of the DoD project environment, with project offices buried in huge parochial
support and operational functions, has institutionalized a highly complex management approach that
is interrupted by 2 faulty personnel rotation and promotion cycle. Acceptance of this management
discontinuity is apparently based on the assumption that management is che application of generalized
techniques rather than the utilization of specific knowledge; ths is the principal difference between
the DoD appioach to project management and that of commercial i- lustry. Because the DoD

management approach fails to provide project management continuwy through people - the one

absolutely cssential integrating influence - various substitutes have been tried: 1) over-detaiied and

iron-clad initial specifications, 2} elaborate cost-reporting schemes, 3) complex systems engincering
prosedures, 4) extensive computer-aided statusing applications, 5) overwheiming documentation and
dara requirements, and 6) permanent staff-type committee/boards. It might be concluded that the

pattern of forced interruption is a matser of govermaent policy, obscuring the performance history

of DoD program mznagement.

No complex project organization can achic. ~ or maintain efficiency in structure or operatien
by having a complete change-over in its leadership at all levels every few years. Good project
managemeat must have built into its very structure shilied persennel with project dedication and the

organization must give them the stability and growth rewards to assure continuity in: assessing cost

trade-offs over the total program rather than segregated tasks.

Assignment on such a “phase by-phase” basis would also facilitate finding PMs with unique

competence to handle a particulas phase. It is much casier to find a production specialist, for
cxample, than a development-prototyping-production specialist.

‘The competence, background, and experience of the PM is a vital factor in the successof a

program. Commercial practice is 1o sclect a program manager from the broadest possible list of

candidates, with great emphasis placed on “track records,” technical buchgrounds, effectiveness,

ard ability to wirthstand extemal pressures. A great deal of high-level effort is devoted to finding

the righ: man for the job. Consideration of candidates is not always limited 1o a single discipling

or 2 single ¢s:mpany, in some cases, program managers are sought outside the company and even

outside the industry.

Care is also excrcised to ensure that the calibre of support personncl is maintained at a high

level during the vital latter stages of a program.




The managerial problems posed by the DoD arise in good part because its project ma:agement
corps must take its place within a strict military hierarchy which mors often punishes than rewards
innovation from the lower ranks. The objective of this system, military cfficiency, cannot be easily
measuzed :n peacetime and therefore the managers cannot be suirably rewarded. The hierarchical
structure of the military services is necessary to discipline and to coordinate control of large numbers
of men, but it serves te stifle innovations, initiative, and risk taking.

The government’s planned §nterruption a.d cyclic discontinuity of program management is one
of the most deeply engrzined sources of fallure in the mansgement systeny; this government practice
directly contradizts the fundamental pracrice followed by industry. The other basic source of
managerial failure is the misconception that ‘any gocd general manager” can successfully manage
even a highly technical program.

Recommendations:

s

1. That incr.ased emphasis be placed on the selection of PMs and key personnél, based on their

proven exceltence and appropriate technical backgrounds. The significance of assignments for
military pursonnel should be re-ranked so thar management of & major pregram is vecognized as a
carcer anvancement.

2 That thesc searches [or kuy rechnicai exen tive talent extend bzyend the military, to inciude

bo:l. non-military government executives, and industrial exccutives who have had experience in
government.

3. ‘fhat the tenure of key DoD program people be increased, at icast to coincide with the
heginning and end of mdor phases of a program.

4. That the quality of project tuchnical support nict e allowed to deteriorate after the initial
development phase, bus be conuinued through to productinn or completion.

5. Thatan cavironmen: of growth promotior, and pay increases within the same project

management assigament, be provided — and that 2 groi2ct manager noi be penalized for remaining
nn a program.

6. Thatreplacerncnt personnel be assigned from wathin che program framework, sc 25 to rezzin
technical experiznce aiready acquired.

7. That emphasis be placed upon the need for continuity among hey contractor personncl, 2s well,




7. FUNCTIONAL SPECIFICATIONS AND STANDARDIZATION

Finding:

Specifications thould be limited to operat: rriormance requirements, and standardization
should be emphasized as au effective means ¢ . 1educrion.

Commercial Practice and Discussion:

The principal clements are
Specifications describe operational performance
Manufacrurer participates in development of user’s specifications
Standardization emphasizes functionsl iterns

The commercial environment applies a minimum Lumber of specifications and standards 2s
guidelines, permitting flexibility in cost trade-off areas during the design process.

For purposes of clarification, the following terms are definzd:

Standsrdization: A characteristic that, through a centrolled interface, allows multiple
usages. i

Specification: Terminciogy thar, defiacs operating characterisdcs and their measures.

The profound difference between the DoD procurement cycie and that of commercial industry
lies sn the way they difine performance. DoD specifics how; cominercial customers only specify
what.

The FAA oifers illustcative examples of practical reguistory techniques that protect the
commercial customer. The Federal Air Reguiations (FARs) generally stipulate only the end resuls
required, leaving the approach and demenstration of 3tfainment up to the manufactarer. The FAA
w.tnesses and approves demomstration of the finzl product. Such an approach greauy simplifics both
the procurement functicn and the contractor’s function.

The volume of specifications (FARs; required for the design and operation of a commercial
transport is contamed in approximately 290 pages. The volume of specifications required by DoD
for the desizn of a single airplane model may require 300 to 600 &.st-tier MIL Specs alone, and tens
of theusands of pages.

DoD's velicy of specying “how te de it” for every rivet hole and solder joint grew 1p during
an age (the Forvies) when it was clearly necessary to instruct industry in techniques for achicviug




high quality and relzability. But the technological maturity of today’s defense industries has made

such detaited specifications not orly superfiuous, but counter-produciive.

Another marked operating diffzrence lies in the structure of the procurement cycle. inthe
Ax T raz:spu:z Indastry, the procuremert cycle for avionic cquipment has many parallel paths and s
iterative in nature {see Figure 1). The .sers whe define the requirements are the airlines. Many
uimes, the requirement is of such natare that zechnical discussions must be held to formulate industry

.

standards to ensure compazibility beiween airborne and ground systems, between governments, cic
The development of these sy stem standards is the responsibility of the RTCA (Radio Technical
Commission for Aeronautics), which operates 10 coordinate z joint cffort of the manufacturers,
‘government agencies and hz airlines. Members of another industry group, ARINC (Aeronautical
Radio, Inc.), coordinate the development of the specific characteristics. Government agencies
usually adopt these standards as minimum performance crireria for certification of the equipment.

Once the system standards are established, the development of hardware < tandards is assigned
2o ARINC. Oncc again, thz avionics mav.ufacturers play a key rel# in advising on technical matiers
during the drafting of the “characterissics.” and reiate techuical approach to cost to assist the
airlines in making their decisions. The airlines use the resulting “characteristics™ as 2 bascline in their

hardware procuremen activities with the manufacturers. It should be nored that the documents
produced by the user organizations are not design specifications. They do not define how the product
is to be designed and buily, but rather they set forth guidelines from which the users or the
manufacturers may deviate if they reel they have good reason.

There is 2 goad deal of interaction in the establishment of the req §rem€ﬁ;s, and there arc
several channels 92en w allow industry an opportunity to contribute i n an arez where they are the
most knowledgablz - relating specific technical approaches 1o cost.

The applicadicn of specifications and standards in commerciai industry is kept o 2 minimum so
as not to overbmancs a program with detailed specifications and standards which may force delays or
sther unaecessiry preblems. Most commercial specifications and standards contain only {uncticnal
gerquirements for equipment, documented by a relatively small number of specifications and standards.
Each proposed requireraent is chalienged by the industry or users if they believe it is not in their best
interests. These approved specifications and standards are intended as guidelines for various
manufacturers and <2n 1e deviated from if 4 manufacturer beueves a deviation i both cost-eficrtive
and accepizble to the users.

T demonstrate the diffesesce in philosophy beaveen DoD and 3 commercial business (ATD in
both the content and she apghication of specifications and standards, a “rypical example™ in the form
of a military specification and ite commercial counterpart appears useful (Figure 2). The specific
equipments chosen ore a military UHF wansceiver and an airline VHF transceiver, both used for
traffic control within their particular operational environments.
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din, ARINC Charzcreristic:

, ten decuments cover this procurement. Examinati

% ardw .:r?dcm;*z "xi‘siazzz rx..i;% fication onl

processes, marerials, or compunents. In other words, this description relazes only 1o form,
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It is obvio s that the typical military specification goes far beyond a mer: definivon o

’ fit, znd functior. In zddition to design derails, the militany specifications als define processes,
. materials, cemp ments, gquality procedures, 2nd other simiar requirements. For instance, there are.

- 4 spe rifcations 2nd standards on soldering
26 spevifications znd standards on fastener hardware
10 specifications and standards on structural welding

21 specifications and standards on adhesdves

=
L4}
)
:
'A

thre: specifications and standards called out by MIL-E-5300 require 13 pages just 1o

P

in the -asc of the commersial contracy, enforeemeny of all documentation depends upon the
- guidelines szx by the users. Each manufacturer complics to the degree he believes necessary o sell
hit product. By virtue of their procurement activity, the users of the eguipment have final approval
{enforcement) of wi 21 is procured. They directhy procure the *s::zi'p nent from the manufacturer
- of their choice, and they only have 1o buy what they actuzlly need in the way of porformance - the
= product which most -**&3'1\' mects their requirements.
B When DoD procurement agencies select commercial equipment for their ase on 2 conwrac, they
2dd to the end-zem cust considerably by Bisting the commerdial part number, assigning new Federal
Stock numbers, 2nd then reverting to the commeraial part nomber before they can obtain the iiem
through the DoD procurement system.
DoD ’p?‘ffs a large hicrarchy of specifications and standards that are often not swictly
applicable to the product — burt they are appiied and cenforcad.
- As was shown in Figure 1, the DoD acquisition cycle is largsly 3
7 definition of anecd by 2 .47 group. Subscquently, requirements ar
A separaie procurement agency then develops the specifications
7 PrOTUTLTACIT za;i&i:i{:s, Tix manufacrurer chosen as the successiul budder d
specifice . 5, thus completing the process. In thic wsiictive sen




unicziion berwes  the user and the manufaciurer is a rar - ovent and i, & face, discouraged =5

8
g
L

bring 2 confusion facze.  As & resmult, the manufaciurer may never 13k fo the osér to determine
firsthand what the user reatiy waats and needs.

it |,‘h i |li'.§|‘lﬂlm‘
]

The appiication of specifications and standards is regimenied, and requiréments arc quite sTict
DoD gocs to great lengths via tiers of specifications and standards to define dinafied raquiremrats

The procuring agency is zware they may have little control over who the man sfacturers wall 5
(perhaps 2 poorly cualified Jowes: bidder) and they foed thad chey must asume the worst. In

additsen, the requirement for commonality sometimes czuses 2 prociying agency 10 chansz or
uver-specify the origimal user requirements in an sttempt to accommadate multiple users.

The strict enforzement of & documannation related to 2 DoD conwact & an undersinod fzct.
Tire ECP route 35 2vailable 1o contractors during the course of the prugram, but (he aéministrative
burden invelved inhibits this cost reduction activity on all bzt frems of major impact.

in The precurement of standard commercial and modifiad commercial equipments, thaeis
rez50n te question whether the DoD Stan fardization Progam s cost effective Parts dearification
and parts support costs increase beczuse It is cxpensive and not ; nonmal commercial practiceic
prepare a complete parts document, which includes sommerdial part numbers, Federal Iten

descriptions, and drawings which must then be assigned a Federa stock number before the DoD

v

==

pscCurement age” oy can effect 2 purchase.

Recommendations:

1. That the specifications on 2 new procurement be functional ruther than detailed. They should
begin at the “zero level,” with a2 tough challerge of requirement and cost given to cach one before ¢

1s deemed applicable. Technical and cost goals should not be appliad below the sysiem Jevel for
advanced dovelopment, nor below the subsysiem level during enginoring development.

2.  That during the development and production cycic, flexibitity in the ~pplication of specifications

and standzrds should be adowed, 1o permit further progress roward cost-effective geals.

tly increase industry participztion in both the

Ex]

3. That furmal channels He established 10 gre
establishment of requiremenis and in their applications in the form of specifications and standards.

4. That standardization be cacouraged as 2 means of cost aveidance, bu® tempered by the

realization that overly 2calous standardization feads 1o excessive complexity.

5. 'That greater use be made of the commercizl equiprient base. in many i3stances, minor
modifications to commercial equipment would prove quite adequ:te for noncombat cquipments.
Judf t T I
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)
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That greater use be made of the commeici! kgistics and supply base built up worldwide during
the past twenty years.

That 2 scparate procurcment reguizion be issued 1o cover commercial-type 2quipments. It
would speciiy only performance requirements to meet the needs of the user. This new procurement
regalztion would climinatz the Iengthy parts listings and numbering systems, and take zdvantage of
producers’ worid-wide szzadard parts distribution systems. DoD could then depend on commercial
parts, seryice and maintehznce manuals, which are mucn simpler to feliow than DoD rechnical
nznuals, 27 use the producer’s standard inethod for idencifying superseded parts. ThusBoD could
reiy on producers, and more frequently than not, the product/eguipment would b€ more advanced,
contzin the lavest improved materials und pacts available, and be o1 higher guality.
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